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Fertilization plays an important role in achieving superior yields, both quantitatively and qualitatively. This paper 
is based on investigations carried during 2017-2019 on experimental plots located in Năvodari, Constanța County, on a 
chernozem, with low alkaline reaction, medium level content of total N and P and good level content of K.  The 
experimental plot is part of the pedoclimatic micro-zone I1O - CZ (K) - Micro zone of limestone chernozems, with coastal 
climate, in regions with corrugated landscape. The zone belongs to the climatic zone I1 - dry drought, seaside climate, 
average annual temperature 10.5 - 11.5 ° C, solar radiation 132 - 136 kcal/cm2, monthly average precipitation 350 - 400 
mm. In the experiment, we used two wheat varieties, Glosa and Genesi, and varied fertilization variants: NPK 15:15:15, 
manure and foliar fertilizer, at different doses. Under these conditions, the aim of this study is to evaluate the effects of 
organo-mineral fertilization on wheat production, in terms of quantity and quality. In the case of wheat it was found that 
TKW (thousand kernels weight) can be influenced by agro-ecological conditions, agro-technical measures, mineral 
fertilization and irrigation. The results showed a synergistic effect of organo-mineral fertilizers on TKW. 
 





It is obvious that the use of mineral fertilizers, 
especially in the production of cereals, has increased 
worldwide due to the availability of cheap prices. The 
irrational use of mineral fertilizers can cause soil and 
surface water pollution, with negative effects on the 
environment. In this context, one option could be to 
reduce the negative impact by using the combination 
of minerals and organic ones. The use of organo-
mineral fertilizers is considered to be a good 
alternative for wheat cultivation (Fundulea), bringing 









Thus, it has been found that their use improves 
the interaction between plant and nutrients, reducing 
mineral phosphorus sorption, lowering the 
transformation of P2O5 in unavailable forms to the 
plant, improving the activity of young roots and 
affecting the oxido-reduction process in the soil [13]. 
The organo-mineral fertilizers with ecological 
protection respects the principles of sustainable 
agriculture "which seeks to meet the needs of the 
present without compromising the ability of future 
generations to meet their own needs" (Bruntland 
Report, 1987), increasing on long term food safety 
and food security [21, 22]. Some authors underline 
the importance of correct application of organic and 
mineral fertilizers in order to reduce the dependence 
of agricultural production on chemical fertilizers, 
thus promoting sustainable agriculture [1 – 12]. 
Some authors argue that the organo-mineral 
fertilizers reduce the loss of fertilizer in the 
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environment and increase the efficiency of each 
source. On the other hand, these types of fertilizers 
are more attractive due to immediate effect, 
availability, transport and application. At the same 
time, only the use of organic fertilizers is not 
recommended because it cannot maintain and ensure 
the necessary nutrients for plant growth in due time 
because of the lower amount of nutrients they contain 
and the time they need to mineralize in order to 
release the nutrients. For these reasons, it is 
recommended that combined use of organic and 
mineral fertilizers could be a way to ensure higher 
yields than would have been achieved if applied 
singly [14-19]. 
The use of these types of fertilizers is expected 
to increase and a good understanding of their effects 
on different soil types and climate conditions is 
needed. Some authors have shown in a long-term 
experiment (1984-2014) conducted in China, in 
wheat monoculture system, that the application of 
mixed fertilizers could result in higher yields [20]. 
Thus, their study argues that mineral fertilization 
significantly increased the production of winter 
wheat and biomass, especially when it was associated 
with manure. On the other hand, the experiments 
carried out on a radish preluvosoil in the 
experimental field of Moara Domnească, Romania, 
during 2014-2015, showed that mineral fertilization 
(without organic fertilization) had the greatest 
influence in all experimental variants. 
This research proposes to present the effects of 
organo-mineral fertilizers on TKW of winter wheat 
on a calcic chernozem (SRTS, 2003), in Constanta 
area, a worm and dry seaside climate [22]. 
 
2. Material and Method  
 
The field experiments were carried out within 
the Societatea Agricolă Tașaul, Năvodari, Constanţa 
County. The experimental field has its north-eastern 
direction – Sibioara village, east-Taşaul Lake, the 

















Figure 1. The experimental plot 
 
 
The land is part of the pedoclimatic micro-
zone I1O -CZ (K) - Microzone of limestone 
chernozems, with coastal climate, on corrugated 
landscape. The micro-zone belongs to I1 climate 
zone – dry drought, seaside climate, average annual 
temperature is 10.5-11.5º C, 132-136 kcal/cm² solar 
radiation, 350-400 mm average annual precipitation, 
average precipitation months IV-X: 200 mm and 
deficit IV-X: 442-465mm.  
The landscape has 2 (3) - 5 (8)% of 
predominant slope, weak fragmentation density 
(relief energy 50-150 m).  
Before setting up the experimental plot, it 
appears as an agricultural land cultivated with rape, 
no groundwater, poorly eroded, on loessoid deposits,  
non-irrigated, good internal and external drainage, 
the texture is loose on the whole soil profile.If we 
analyze the map of agro climatic favourability of the 
territory for the winter wheat, we find that the 
territory is located on Zone I, subzone 6 – one of the 
most favourable. For the evaluation of grain yield 
TKW is an important parameter, being used in 
research as a measurement indicator. Grains with 
higher TKW have better milling quality and provide 
better emergence, indirectly impacting the yield. 
TKW depends on many components that develop in 
the earlier stages of ontogenesis [15]. Thus, 
according to the same authors, in the case of wheat, 
TKW can be influenced by agro-ecological 
conditions, agro-technical measures, mineral 
fertilization and irrigation. 
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Figure 2. Experimental plot panorama 
 
 
In this study we used the traditional 
measurement method which relies on several manual 
steps: counting and weighting a number of seeds to 
determine the quality of the raw material. We 
proceeded as fallows: 
• Randomly select a quantity of grains 
• Remove impurities 
• Randomly select 500 seeds in a row 
• Weigh the counted seeds in the technical 
balance 












Mr = the relative mass of 1000 grains in g 
m = mass of weighed seeds in g 
 
 
The soil profile chemical analysis was carried 
out at OSPA Sălaj and the description of the soil 
profile was made after SRTS-2003.  
The soil has a weak alkaline reaction (pH = 
8.376), medium level content of total N and P, good 
level content of K and 2,75 % humus.  
In order to highlight the effect of organo-
mineral fertilizers on the productivity and quality of 
wheat, on the experimental plot, the treatment 
consisted in 12 fertilization variants (unfertilized, 
N50P50K50,  N90P90K90,  N120P120K120, manure 20 t/ha, 
manure 20 t/ha + N50P50K50, manure 20 
t/ha+N90P90K90, manure 20 t/ha + N120P120K120, Foliar 
+ N50P50K50, Foliar + N90P90K90, Foliar +  
 
 
N120P120K120, Foliar + manure 20 t/ha), 2 wheat 





























Figure 3. The soil profile 
 
Caw manure was applied only on the first year 
of experiment. The chemical content of the manure 
as analyses were: pH = 8.61, humidity = 77.20%, dry 
substance = 22.80 %, organic matter = 73.23%, N = 
2.72%, K = 1.70%, P = 0.63 %, CaCO3 = 4.83%. 
 
3. Results and Discussion  
 
So far we have data only for the agricultural 
year 2018-2019. Thus, for the Glosa variety we can 
observe that the TKW value varies between 45.19 
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and 47.71 grams according to fertilization variant. 
The highest values are recorded in the case of mineral 
N120P120K120 fertilization and foliar + N50P50K50 
fertilization. The lowest TKW value was recorded in 
foliar + manure 20 t/ha.  In the case of Genesi variety, 
TKW varies between 14.49 and 45.03 grams. The 
highest values are recorded in the case of foliar + 
manure 20t/ha fertilization and unfertilized variant. 
The lowest TKW value was recorded in manure + 
N90P90K90 fertilization variant.
 





































Unfertilized 45.92 42.86 
N50P50K50 46.41 42.72 
N90P90K90 46.57 42.33 
N120P120K120 47.76 41.54 
Manure 20 t/ha 45.71 42.58 
Manure 20 t/ha +  N50P50K50 47.57 42.08 
Manure 20 t/ha +  N90P90K90 
46.71 41.49 
Manure 20 t/ha +  N120P120K120 45.19 42.34 
Foliar +  N50P50K50 47.40 42.74 
Foliar +  N90P90K90 47.37 41.57 
Foliar +  N120P120K120 45.38 42.69 
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4. Conclusions   
 
The results for the first year showed a positive 
effect of organo-mineral fertilizers on Glosa variety, 
but the highest values was in the case of mineral 
fertilization N120P120K120. The TKW was found to be 
higher than the control in the case of majority of the 
treatments. For the Genesi variety, the results showed 
positive effects only in the case of foliar and manure 
fertilization combined. For the others treatments, the 
TKW was found to be lower that the control 
(unfertilized).  
It is difficult to draw a conclusion based only 
on first year’s data. The results are to be correlated 
with other indicators for a more in-depth study. 
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